Diazonaphthoquinone sulfonyl (DNQ) ester is widely used as a photo active compound (PAC) for positive photoresists. In this paper, the differences in character as PAC due to the difference in the substitution position of the sulfonyl group of DNQ will be discussed.
Many studies have been carried out on thermal decomposition of DNQ [2, 3] . We measured DTA and TG of 4-, 5-and 6-DNQ. Thermal decomposition temperature of 4-DNQ-C1 and its ester are approximately 10°C higher than those of 5-and b-DNQ. Thermogravimetric analysis data of DNQ-Cls and DNQ esters are summarized in Table 2 . Fig. 1 Thermal decomposition of 4-DNQ Table 2 Thermogravimetric analysis J. Photopolym. Sci. Technol., Vol. 6, No. 1, 1993 5-DNQ-C1 and 6-DNQ-C1 were found to lose '-10% by weight after thermal analysis to 175°C.
This weight loss is due to nitrogen. 4-DNQ-Cl, however, was found to lose N3O% by weight, which is supposed to be due to nitrogen, carbonic oxide and hydrochloric acid. Similar results were given in DNQ esters.
Lithographic properties Fig. 2 shows absorption spectra of DNQ esters. 6-DNQ ester shows an absorption at longer wavelength than 4-and 5-DNQ esters, and can thus be expected to be high in sensitivity to g-line (436nm) or Ar ion laser (488nm) exposure.
The PAC's were formulated into resist solutions at 15% PAC loading using a m/p-cresol novolac (rn/p ratio = 6/4) dissolved in diglyme. A standard process was used for the lithographic evaluation of the PAC's ; substrate: adhesion-promoted silicone wafers ; spin-coat to yield 1.0µm film thickness ; prebake : 85°C, 30min. in an oven ; exposure ; 60 sec. dip development in 2.38% TMAH at 23°C. Table 3 shows Dill's parameter values at 365nm and 436nm. 6-DNQ ester shows small A value at i-line and large A value at g-line. In designing photoresists, the optimization of A parameter value is an important factor [4], and, from the fact, A parameter value can be flexibly controlled by blending 4-, 5-and 6-esters without changing the content of PAC. Table 4 compares the sensitivity, 'Y value, and film retention of these resists.
As can be seen from the Table 4 , for a constant PAC content, 6-esters show lower sensitivity for i-line exposure, but higher sensitivity for g-line exposure than 4-and 5-esters. The film thickness loss of the unexposed portion of 6-ester is slightly smaller than 5-ester, which is considered to indicate that the inhibition effect of 6-esters is slightly higher than 5-esters. Furthermore, the resist using 6-ester showed 2.5 times higher sensitivity than the resist using 5-ester for Ar ion laser (488nm) exposure. Table 4 Evaluation result
